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(54) METHOD FOR SEARCHING AGENT FOR STIMULATING DIFFERENTIATION OF OSTEOBLAST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for searching an agent for stimulating the differentiation of osteoblast, by 
which the search can be performed in a short time. 

SOLUTION: This method for searching the agent for stimulating the differentiation of the osteoblast, characterized by 
employing the calcium channel antagonism of the osteoblast as an index. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The retrieval approach of the osteoblast differentiation accelerator which makes calcium channel antagonism of 
osteoblast an index. 

[Claim 2] The retrieval approach of whether a test compound is made to act on osteoblast, the calcium ion inflow in the cell 
concerned is measured, and this test compound is control ******** about a calcium ion inflow, and the osteoblast 
differentiation accelerator according to claim 1 characterized by choosing the compound which judges and controls a calcium ion 
inflow as an osteoblast differentiation accelerator. 

[Claim 3] The retrieval approach of whether it is the compound which has a binding affinity [ as opposed to / measure the 
binding affinity to the calcium channel of a test compound in osteoblast, and / a calcium channel in this test compound ], and 
the osteoblast differentiation accelerator according to claim 1 characterized by choosing the compound which judges and has a 
binding affinity as an osteoblast differentiation accelerator. 

[Claim 4] The retrieval approach of an osteoblast differentiation accelerator according to claim 1 to 3 that the cell strain of 
osteoblast is MC3 T3-E1 cell. 

[Claim 5] The retrieval approach of the osteoblast differentiation accelerator according to claim 1 to 4 which is the compound 
which has the structure where a test compound is chosen from a dihydropyridine, benzothiazepine, and phenyl alkylamine. 
[Claim 6] The retrieval approach of an osteoblast differentiation accelerator according to claim 1 to 4 that a test compound is an 
osteoblast calcium channel antibody. 

[Claim 7] The retrieval approach of an osteoblast differentiation accelerator according to claim 1 to 4 that a test compound is an 
osteoblast calcium channel antagonism peptide. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the retrieval approach of an osteoblast differentiation accelerator. 
[0002] 

[Description of the Prior Art] as the cure for bone dysbolism, such as osteoporosis, — female sex hormones (estrogen etc.), 
anabolic steroids, active vitamins D, calcitonin, calcium preparations, and a BISUHOSU phon — what is depended on 
administration of drugs, such as acids, a vitamin K 2, ipriflavone, parathyroid hormone, and a fluorine, etc. is raised. 
[0003] Although estrogen is used by the approach (estrogen substitution therapy) of filling up the estrogen which ran short, to 
the postmenopausal osteoporosis accompanying the amount fall of estrogen in a postmenopausal woman, unpleasant side 
effects, such as metrorrhagia and udder expansion, may be caused, and uterus **** and a breast cancer may be made to induce 
(JP,1 1-80005. A). Anabolic steroids also cause a side effect (JP.1 1-180872,A). 

[0004] Although they raise bone density and bone reinforcement in a small intestine since active vitamins D, such as the lalpha- 
hydroxyvitamin D 3 and 1 alpha, 24(R)-dihydroxy vitamin D3, 1 alpha, and 25-dihydroxy vitamin D3, have an absorption promotion 
operation of calcium and they have an operation of adjusting osteoclasis and osteogenesis to a bone, the side effect that a 
patient's calcium concentration in blood is raised occurs (J P,1 1-60489, A). Moreover, administration by transderma and external 
use is difficult for an active vitamin D 3 in order to show an osteoclasis operation by partial administration (JP,1 1-180872.A). 
[0005] Since the medication method is an intramuscular injection, the administration over a long period of time is needed, and 
calcitonin has technical problems, like the burden given to a patient is large in the therapy of osteoporosis (JP,1 1-130670.A). 
Moreover, as for calcitonin, the resistance of drugs tends (JP.1 1-180872.A) to appear. Furthermore, the manifestation of side 
effects, such as a urinary calculus accompanying [ in calcitonin ] a lifting or it which becomes empty for a hypercalcemia and the 
hypercalciuria, poses a problem (JP.1 T-12192.A). 

[0006] The calcium substitution therapy over the osteoporosis of the elderly people and after [ a menopause ] woman using 
calcium preparations is reported to be effective, and the pharmaceutical preparation of the calcium which is one of the main 
bone-matrix constituents attracts attention from the point that safety is high compared with other above-mentioned drugs 
(JP,1 1-12192.A). However, neither a lifting nor the effectiveness of calcium preparations which becomes empty (JP.1 1- 
180872.A) and raises bone reinforcement is also enough in a hypercalcemia and the hypercalciuria (JP.1 1-9221.A). 
[0007] a BISUHOSU phon — acids act specifically to the activated osteoclast, are considered to control osteoclasis by 
controlling the activity, begin osteoporosis and are used as a remedy of the disease based on the abnormalities in calcium 
metabolism (JP,1 1-60489.A). however, a BISUHOSU phon — although acids have the fault which checks osteogenesis (JP.1 1- 
180872.A) and bone quantity reduction is controlled, it is thought that recovery of the lowered bone quantity is difficult (JP.11- 
209284.A). 

[0008] A vitamin K 2 promotes bony formation, it has the operation which controls bony destruction and absorption, and it is 
reported that the side chain which has an isoprene radical depends the osteoclasis absorption depressant action on participating 
in osteoclastogenesis depressant action. However, the vitamin K 2 has the blood coagulation operation, and a technical problem 
is in the point that administration is contraindication at the patient who has received administration of awrfarin (JP,1 1- 
130670,A). 

[0009] Although protein [an osteogenesis factor (BMPs), a basic fibroblast growth factor (bFGF), etc.] with an osteogenesis 
promotion operation is known, there are problems, such as oral absorbency, stability, and a production cost, in protein 
preparation (JP.1 1-209284.A). At the low molecular weight compound which aimed at bone metabolic turnover improvement 
medicine, it is a thiazole compound (JP,1 1-209284.A) and (R)-8-hydroxy as an isoprenoid compound (JP,1 1-130670,A) and an 
osteoclasis inhibitor as an amide compound (JP,1 1-801 07,A) and an osteoclastogenesis inhibitor as an osteoblast growth 
accelerator as a hydroxy-2-pyridone derivative (JP,1 1-180872.A), indole derivatives (JP.4-21 1 651,A), and antiosteoporotic drug. 
- 2 and 6-dimethyl-2-octenate (JP,1 1-209324.A) etc. is reported. 

[0010] The main cells which participate in osteogenesis and osteoclasis are osteoblast and an osteoclast, respectively. An 
osteogenesis process is divided roughly into formation and its mineralization of a non-lime occification substrate (osteoid). As 
main bone-matrix proteins, osteoblast produces 90% or more of the organic component contained in bone matrix, such as an I- 
beam collagen, osteopontin, a bone sialic-acid content protein, osteonectin, decorin, BAIGURIKAN, and osteocalcin. These bone- 
matrix protein forms a non-lime occification substrate (osteoid), and osteoblast calcifies these bone matrix, finally is embedded 
at the surrounding bone matrix, and turns into osteocyte. Therefore, the drugs which promote growth and differentiation of this 
osteoblast can serve as the fundamental antiosteoporotic drug and the fundamental prophylactic which promote osteogenesis. 
Moreover, it is thought that an osteogenesis accelerator brings recovery of fracture forward and is effective also in the therapy 
of pseudoarticulation and the therapy of the fasset osteopenia by gum disease. 

[001 1] Although the number of cells generally used for growth measurement of a cultured cell, the amount of DNA, the amount 
of protein, the amount of thymidine incorporation, etc. are known as an index of the promotion of growth of osteoblast, the 
growth promotion index of osteoblast based on the operation over a calcium channel is not known. As an index of the promotion 



of differentiation of osteoblast, although protein, such as sthenia of alkaline phosphatase activity, mineralization, osteocalcin, and 
osteopontin, gene expression, etc. are known, the differentiation promotion index of osteoblast based on the operation over a 
calcium channel is not known. Moreover, even if it took three - 40 days for osteoblast to specialize and used which index, it was 
difficult to measure the osteoblast differentiation promotion activity of a compound for a short time. 

[0012] A certain kind of dihydropyridine, phenyl alkylamine, benzothiazepine, etc. act on the L type calcium channel of a blood 
vessel smooth muscle in antagonism, and it is reported that a pressure-lowering operation is shown [CLINICAL CALCIUM, 7, and 
7-10] (1997). Although it was reported that the calcium channel is discovered to osteoblast, the operation over [Seminers in 
Nephrology, 18, 178-190] (1998), and osteoblast differentiation of a calcium channel had not been solved. 
[0013] While the dihydropyridine (DHP) system compound BayK8644 which is L type calcium channel agonist shows a calcium 
ion inflow promotion operation to the calcium channel of osteoblast, promoting differentiation of osteoblast is reported [Bone, 5, 
S418] (1998). Moreover, it is reported that only BENIJIPIN has an osteoblast differentiation promotion operation among 
BENIJIPIN belonging to DHP, amlodipine, and nifedipine [Calcified Tissue International, 62, and 554-556] (1998). As a remedy of 
bone dysbolism, there are no drugs which can be satisfied in current 10 minutes, and the retrieval approach of the remedy of the 
bone illness and an osteopathy and a prophylactic, especially an anti-osteoporosis agent is desired strongly. 
[0014] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the retrieval approach of the osteoblast 
differentiation accelerator which made the index calcium channel antagonism of osteoblast which can be performed in a short 
time. 
[0015] 

[Means for Solving the Problem] In this invention, artificers came to complete a header and this invention for calcium channel 
antagonism and an osteoblast differentiation promotion operation correlating in osteoblast as a result of examination 
wholeheartedly. That is, this invention relates to the following invention. 

[0016] (1) The retrieval approach of the osteoblast differentiation accelerator which makes calcium channel antagonism of 
osteoblast an index. 

[0017] (2) The retrieval approach of an osteoblast differentiation accelerator whether a test compound is made to act on 
osteoblast, the calcium ion inflow in the cell concerned is measured, and this test compound is control ******** about a 
calcium ion inflow, and given in above-mentioned [ which is characterized by choosing the compound which judges and controls 
a calcium ion inflow as an osteoblast differentiation accelerator ] (1). 

[0018] (3) The retrieval approach of an osteoblast differentiation accelerator whether it is the compound which has a binding 
affinity [ as opposed to / measure the binding affinity to the calcium channel of a test compound in osteoblast, and / a calcium 
channel in this test compound ], and given in above-mentioned [ which is characterized by choosing the compound which judges 
and has a binding affinity as an osteoblast differentiation accelerator ] (1). 

[0019] (4) The retrieval approach of an osteoblast differentiation accelerator given in either of above-mentioned (1) - (3) whose 
cell strains of osteoblast are MC3 T3-E1 cells. 

[0020] (5) The retrieval approach of an osteoblast differentiation accelerator given in either of above-mentioned (1) - (4) which 
is the compound which has the structure where a test compound is chosen from a dihydropyridine, benzothiazepine, and phenyl 
alkylamine. 

[0021] (6) The retrieval approach of an osteoblast differentiation accelerator given in either of above-mentioned (1) - (4) whose 
test compounds are osteoblast calcium channel antibodies. 

[0022] (7) The retrieval approach of an osteoblast differentiation accelerator given in either of above-mentioned (1) - (4) whose 

test compounds are osteoblast calcium channel antagonism peptides. 

[0023] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The compound which has the structure chosen 
from a dihydropyridine, benzothiazepine, and phenyl alkylamine as a test compound, for example, an osteoblast calcium channel 
antibody, an osteoblast calcium channel antagonism peptide, etc. are raised. 

[0024] If it is the cell which can specialize in osteoblast as osteoblast used for this invention, it can use regardless of a seed or 
a cell strain. For example, the culture system and the established cell strain of the cell population containing the osteoblast of 
the primary culture prepared from the individual can be used. If primary culture osteoblast is a living thing which has a bone, it 
can be prepared from any kinds. Preferably, it can prepare from the organization of Homo sapiens, an ape, a dog, a rabbit, a rat, a 
mouse, etc. In a cell strain, there are MC3 T3-E1 cell of GESSHI. CRP 7/4, CRP 10/30, ROS 17/2.8, UMR-106, RCJ3.1 and 
RCB2.2, C3H10T1/2, ROB-C26, C2C12, and ST-2 grade. Human HOBITS, SV-HFO, It Trabecule(s). hFOBs, MG-63, Saos-2, and 
U2- OS and HOS TE85 — The HBDC and hMS(alumnus) SaM-1 grade is known. UMR-106 by which it is known that the calcium 
channel is preferably discovered, and MC3 T3- El [Connective Tissue Research, 35, and 107-111 (1996)] — MC3 T3-E1 cell 
which specializes through the same, still more desirable process as a living body can be used. Since a collagen, the alkaline 
phosphatase, osteocalcin, etc. are discovered and mineralization is finally specialized through a lifting and the same process as in 
the living body according to this differentiation phase, MC3 T3-E1 cell is widely used about differentiation of the osteoblast in in 
vitro [a Japanese clinical one, 56, and 1447-1453] (1998). 

[0025] Preparation of primary culture osteoblast can be used by any existing approaches. There are an enzyme digestion 
process which extracts a direct cell by enzyme digestion from an osseous tissue as the preparation approach of a primary 
culture cell, bone-graft cultivation using the cell which carried out the transmigration from the cultivated piece of a rib, etc. In an 
enzyme digestion process, it can carry out by the following approaches, for example from a newborn infant mouse or a rat. A 
skull is taken out in sterile, and it puts into the liquid added so that it might become last concentration 0.4 mmol/L about 
ethylenediaminetetraacetic acid 4 sodium at phosphate buffered saline (it abbreviates to PBS hereafter), and shakes for about 
10 minutes preferably for 3-60 minutes with a 37-degree C thermostat. After repeating this processing 3 times preferably 1 to 
5 times, 37 degrees C of skulls are preferably shaken for about 10 minutes for 3-60 minutes after washing with an PBS 
solution in 1 - 2000 U/ml and the PBS solution which contains an abbreviation 200 U/ml collagenase solution preferably. These 
enzyme solutions are collected, a still newer enzyme solution is added, and enzyme processing is preferably carried out for about 
10 minutes for 3-60 minutes. This enzyme processing is repeated 3 to 6 times preferably 2 to 10 times, and the fraction to 



which the rate of osteoblast becomes high, and the 2-10th cells preferably contained in the 3-6th digestive juices are usually 
collected as an osteoblast Mr. cell. The collected cell is washed by PBS, and it suspends in alpha-minimum essential medium 
(alpha-MEM culture medium) containing 1 - 30% of inactivation fetal calf serum (it abbreviates to FBS hereafter), and cultivates 
under 37 degrees C and 5%C02 in a flask. In bone-graft cultivation, it can carry out by the following approaches, for example 
from spicules (the periosteum is included), such as Homo sapiens or a rat, and a mouse. The fragment of the spicule is carried 
out to 2-3mm size with a stereoscopic microscope. Some spicules are put into a dish or a plate, and it cultivates in the alpha- 
MEM culture medium containing 1 - 30% of FBS, and under 37 degrees C and 5%C02. Many cells carry out the transmigration 
from a spicule several days after. In order to distribute the cell which carried out the transmigration, it washes by PBS, and a 
trypsin (trypsin)-ethylenediaminetetraacetic acid (EDTA) solution is added, and it cultivates for about 10 minutes preferably for 
3-60 minutes at 37 degrees C. A cell is distributed by pipetting after removing the piece of a rib. It cultivates in the alpha-MEM 
culture medium which contains 1 - 30% of FBS for a cell after removing a cell lump in a sterilization mesh, and under 37 degrees 
C and 5%C02. 

[0026] As long as the culture approach of osteoblast is the existing culture approach, what kind of approach is sufficient as it. 
Preferably, it can cultivate by the approach well-known about each osteoblast For example, what is necessary is to be able to 
carry out subculture in FBS and an alpha-MEM culture medium using a C02 incubator (5% C02, 37 degrees C), and just to carry 
out a passage once 1 to 30%, in MC3 T3-E1 cell, on two - the 4th so that cell concentration can maintain 1x104 to 5x104 
pieces /in 2 cm. Moreover, what is necessary is to be able to carry out subculture using a C02 incubator (5% C02, 37 degrees 
C) in FBS, and an Dulbecco's modified Eagle's medium (DMEM) / Ham's F12 culture medium, and just to carry out a passage 
once 1 to 30%, in UMR-106, on two - the 4th so that cell concentration can maintain 5x104 to 2x105 pieces /in 2 cm. 
[0027] Retrieval of an osteoblast differentiation accelerator can be performed by [ as being the following ]. That is, it can search 
for an osteoblast differentiation accelerator by making a test compound act on osteoblast, measuring the calcium channel 
antagonism of osteoblast, judging whether a test compound is a compound which has calcium channel antagonism, and choosing 
the compound which has calcium channel antagonism as an osteoblast differentiation accelerator. 
[0028] The approach of using any approaches, if it is the existing approach as a measuring method of calcium channel 
antagonism as a measuring method of the calcium channel antagonism of osteoblast, for example, measuring the binding affinity 
to a calcium channel, the approach of measuring control by the examined substance of an inflow of the intracellular calcium ion 
which let the calcium channel pass, etc. are raised. The binding affinity to the calcium channel of an examined substance can be 
measured by the dissociation promotion ability from the calcium channel of the known calcium antagonist which carried out the 
label by activity etc. As an approach of making the inflow of calcium ion causing For example, the method of making a calcium 
ion inflow cause with calcium channel agonist and potassium ion, How to make a calcium ion inflow cause by adding high- 
concentration potassium ion besides a cell, How to make a calcium ion inflow cause by adding potassium ionophores, such as 
valinomycin, into a cell. How to make a calcium ion inflow and the barium ionic current close cause by barium ion addition, The 
approach of making a calcium ion inflow causing, the method of making a calcium ion inflow cause with physiological active 
substances (for example, parathyroid hormone, an active vitamin D 3, EGF, etc.), etc. are raised by carrying out depolarization of 
the membrane potential with microelectrode. Preferably, in the system which detects the calcium ion inflow by calcium channel 
agonist and potassium ion, there is a method of investigating control of the calcium ion inflow by the specimen material etc. 
[0029] As the detection approach of a calcium ion inflow, any existing approaches can be used, for example, the intracellular 
calcium density measurement using measurement of control of the calcium current by the patch clamping, the aequorin which is 
a calcium indicator, calcium Green, fura-2, fura-2PE, fluo-3, and quin-2 grade etc. is raised. For example, in measuring change of 
MC3 T3-E1 intracellular calcium concentration using fura-2, it cultivates for - one week overnight in the alpha-MEM culture 
medium which contains FBS 1 to 30% on 24 well plate into which the eel desk went 1x105 to 1x106 MC3 T3-E1 cells per one 
well. The Hanks balanced salt solution (it abbreviates to HBSS hereafter) washes a cell 1 to 5 times, HBSS containing 1-20micro 
mol/L of calcium fluorescence indicators of the fura-2 grade of 200microL - 1 mL is put in, and it incubates at a room 
temperature or 37 degrees C for for 30 minutes to 1 hour. It washes 1 to 5 times by HBSS after removing fura-2 solution, HBSS 
of 200microL - 1 mL is added, and it incubates for 20 - 30 minutes at 37 more degrees C. A eel desk is taken out, and it puts 
into the cuvette made from quartz glass containing HBSS of 2 - 3 mL, and sets in fluorometry equipment. A cell is incubated for 
2-5 minutes at 37 degrees C, the trial compound which dissolved in dimethyl sulfoxide (DMSO) is added (DMSO last 
concentration 0.1 %-1 %), and it incubates for [ 30 more seconds - ] 2 minutes, calcium inflow stimulator (the last concentration 
10-40 mmol/L KCI, and 100 nmol/L - 10micromol/L BayK 8644) is added, and calcium inflow is measured, calcium inflow with 
the trial compound when making calcium inflow of a solvent control group into 100% can be computed, and calcium antagonism 
can be evaluated. 

[0030] Anythings are included if it is the matter which has calcium channel antagonism as a compound in which it is searched by 
this invention and deals. For example, antibodies, such as the diltiazem belonging to benzothiazepine and verapamil, such as 
verapamil belonging to phenyl alkylamines. such as BENIJIPIN belonging to a dihydropyridine (DHP), nifedipine, amlodipine, 
MEPIROJIPIN, cilnidipine, nitrendipine, nimodipine, isradipine, nicardipine, felodipine, manidipine, nilvadipine, nisoldipine, BAL 
NIJIPIN, aranidipine, and EHONIJIPIN, and bepridil, a peptide, etc. are raised, and those hydrates or solvates are also included. 
Moreover, you may use, combining two or more [ of these matter ] suitably. 

[0031] Although the matter useful as an osteoblast differentiation accelerator for which it looked by the approach of this 
invention may prescribe itself for the patient as physic, it is desirable to prescribe a medicine for the patient with the gestalt of 
the physic constituent which usually contains the above-mentioned matter which is an active principle, and the additive for 
pharmaceutical preparation permitted in galenical pharmacy. It is possible to blend suitably one sort, such as other medicinal 
active principles, for example, a painkiller, an osteoclasis inhibitor, an antibiotic, an antimicrobial agent, and an anti-inflammatory 
agent, or two sorts or more with such a physic constituent. 

[0032] The physic constituent for applying in the living body can mix the above-mentioned matter which is an active principle 
with one sort of the additive for pharmaceutical preparation permitted in galenical pharmacy, or two sorts or more, and can 
manufacture it easily according to the general-purpose pharmaceutical preparation approach in the field of galenical pharmacy. 
Especially the route of administration of the osteoblast differentiation accelerator for which it was searched by the approach of 
this invention is not limited, but although it is desirable to choose the most effective path suitably on the occasion of a therapy 



and/or prevention, internal use is raised preferably. Although a capsule, powder, a tablet, a granule, syrups, etc. can be raised 
and an intrarectal administration agent, injections, the drops, etc. can be raised as a physic constituent suitable for parenteral 
administration as a physic constituent suitable for internal use, for example, the medicinal gestalt of this invention is not limited 
to these. 

[0033] Liquid pharmaceutical preparation, such as syrups, can be manufactured among the suitable physic constituents for 
internal use using additives for pharmaceutical preparation, such as flavors, such as antiseptics; strawberry flavors, such as oil; 
p-hydroxy benzoate ester, such as glycols; sesame oil, such as saccharide; polyethylene glycols, such as water; sucrose, sorbitol, 
and fruit sugar, and propylene glycol, olive oil, and soybean oil, and peppermint. Solid preparations, such as a capsule, a tablet, 
powder, and a granule, can be manufactured using plasticizers [, such as binder; fatty acid ester, /, such as a surfactant; 
glycerol ], such as lubricant; polyvinyl alcohol, such as disintegrator, magnesium stearates, such as excipient; starch, such as a 
lactose, grape sugar, sucrose, and mannite, and sodium alginate, and talc, hydroxypropylcellulose, and gelatin, etc. 
[0034] The liquid pharmaceutical preparation of gestalten, such as injections and drops, can be preferably prepared as liquid 
pharmaceutical preparation of tension, such as having been sterilized, among the physic constituents suitable for parenteral 
administration. For example, injections can be prepared using the aquosity medium which consists of mixture of salting in liquid, a 
grape-sugar solution, or a salt water and a grape-sugar solution. An intrarectal administration agent can usually be prepared as a 
gestalt of suppositories using support, such as cacao butter, a hydrogenation fat, or a hydrogenation carboxylic acid. In addition, 
also in manufacture of the physic constituent for parenteral administration, one sort or two sorts or more of additives for 
pharmaceutical preparation chosen from the diluent illustrated by the oral agent, flavors, antiseptics, an excipient, disintegrator, 
lubricant, a binder, a surfactant, a plasticizer, etc. can be used suitably. But the additive for pharmaceutical preparation used for 
manufacture of a physic constituent is not limited to the above-mentioned thing, and as long as it is available to this contractor, 
it may use what kind of thing. 

[0035] Although especially the dose and the count of administration of an osteoblast differentiation accelerator for which it was 
searched by the approach of this invention are not limited, generally in internal use, 60 to 3000 mg is preferably suitable six to 
6000 mg per adult (60kg) day. The above-mentioned dose can be prescribed for the patient in 1 time per thru/or several steps 
day. But as for an above-mentioned dose and the above-mentioned count of administration, it is desirable to fluctuate suitably 
in consideration of factors, such as a route of administration, a patient's age and weight, a bone disease that should be treated 
and/ or prevented, and extent of an osteopathy, a class of underlying disease. 

[0036] Although an example, the example of reference, and the example of a trial are shown below, these examples do not limit 

the range of this patent. 

[0037] 

[Example] example 1: — retrieval of a compound with the calcium channel antagonism of the retrieval approach osteoblast of 
the osteoblast differentiation accelerator by the calcium channel antagonism of osteoblast — osteoblast Mr. cell strain MC3 T3- 
E1 [Jpn.Oral Biol., 23, and 899-901] (1981) was used. 

[0038] Retrieval of a compound with calcium channel antagonism was performed by making into an index control of a calcium ion 
inflow into the cell which carried out the load of intracellular calcium concentration indicator fura-2. That is, it cultivated 
overnight in the alpha-MEM culture medium which contains FBS (PAA Laboratories) 10% on 24 well plate into which the eel desk 
went 5x105 MC3 T3-E1 cells per one well. The cell was washed once by HBSS, HBSS containing 10micromol/L fura -2 of 
SOOmioroL was put in, and it incubated at 37 degrees C for 1 hour. It washed once by HBSS after removing fura-2 solution, 
HBSS of 500microL was added, and it incubated for [ 20 minutes - ] 30 minutes at 37 more degrees C. The eel desk was taken 
out, and it put into the cuvette made from quartz glass containing HBSS of 2 mL, and set in fluorometry equipment [CAF-1 10 
and Jasco Corp.]. The cell was incubated for 2 minutes at 37 degrees C, the trial compound which dissolved in DMSO was added 
(DMSO last concentration 0.1 %), and it incubated for 1 more minute. Calcium ion inflow stimulator (last concentration 40 
mmol/L KCI and 10micromol/L BayK 8644) was added, and calcium ion inflow was measured. Calcium ion inflow with the trial 
compound when making calcium inflow of a solvent control group into 100% was computed, and the calcium antagonistic action 
was evaluated. 

[0039] A result is shown in drawing 1 . BENUIPIN, nifedipine, diltiazem, verapamil, and amlodipine showed the concentration 
dependence target calcium ion inflow depressant action to osteoblast so that clearly from drawing 1 . BENUIPIN controlled the 
calcium ion inflow from low concentration, and showed high activity. On the other hand, nifedipine, diltiazem, verapamil, and 
amlodipine took effect by high concentration, and those activity was almost equivalent. 

[0040] The example 1 of reference: Prepare the tablet which consists of the following presentation with a tablet conventional 
method. (R.S.) 3-ethyl-5-methyl-2-(2-aminoethoxy methyl)-4-(2-chlorophenyl)-1, the 4-dihydro-6-methyl -3, 5-pyridine 
dicarboxylic acid Benzene sulfonate (amlodipine) lOg, lactose 316.8g, and 60g of potato starch are mixed, and 120g of 10% water 
solutions of hydroxypropylcellulose is added to this. After kneading this mixture with a conventional method and corning and 
drying it, a particle size regulation is carried out and it considers as the granulation for making tablets. 1 .2g of magnesium 
stearates is added to this, it mixes, a tableting machine (Kikusui RT-15 mold) with the pestle of 8mm of diameters performs a 
making tablet, and a tablet (active-ingredient 5 mg is contained per one lock) is obtained. 

7AD^t> 5. On® 

99 1 — X 158.4 mg 

m®im-c/u&/u 30. 0 m 

t: H u**s7u e;Hr;Vn— x 6. 0 mg 
Xt7U >&V^*->fr A 0.6 mg 

200.0 mg 



[0041] The example 2 of reference: Prepare the capsule which consists of the following presentation with a capsule conventional 
method. Amlodipine 50g, Avicel 1 145g, and 5g of magnesium stearates are mixed with a conventional method. The hard capsule 



No. (120mg capacity per capsule) 4 is filled up with this mixture with an encapsulation machine (the product made from Zanasi, 
L2-64 mold), and a capsule (5mg of active ingredients per capsule is contained) is obtained. 

?kuy\±y 5. One 

7fcH*;P 114.5 mg 
^t7U 0.5 mg 

120.0 mg 

[0042] The example 3 of reference: Prepare the pharmaceutical preparation for rectum administration which consists of the 
following presentation with a rectal-suppositories conventional method. Melting of WTTEPUZORU TM HI 5 (made in dynamite 
Nobel) 673.55g and the WTTEPUZORU TM E75 (made in dynamite Nobel) 288.65g is carried out at 40-50 degrees C. It is 1 and 
4-dihydro to this. - Homogeneity is made to carry out mixed distribution of 2, 6-dimethyl -3, and 5-pyridine dicarboxylic acid 4- 
(2-nitrophenyl) dimethyl ester (nifedipine) lOg, the 13.6g of the first potassium phosphate, and the 14.2g of the sodium 
diphosphate, respectively. Subsequently, after filling up the mold of the suppositories made from plastics with this thing that 
carried out mixed distribution, it cools gradually and rectal suppositories (10mg of active ingredients per 1 pharmaceutical 
preparation is contained) are obtained. 

-yx.wy 10 ng 

<< T?V—Mlh 673. 55 mg 

^ 288. 65 mg 

31— U>R*vJ9A 13.6 ng 

m^v>m±±vjy£ 14.2 m 

1,000 mg 

[0043] The example 1 of a trial: The trial of an osteoblast differentiation promotion operation of a compound with the calcium 
channel antagonism of the osteoblast differentiation promotion operation osteoblast of the selected compound was performed by 
measuring the alkaline-phosphatase (it abbreviating to ALP hereafter) activity and the amount of DNA of a cell which are the 
differentiation marker of osteoblast. That is, 1.7x104 MC3 T3-E1 cells per one well were cultivated in the alpha-MEM culture 
medium which contains FBS 10% on 96 well plate. It exchanged in the alpha-MEM culture medium containing the trial compound 
(DMSO last concentration 0.1 %) which dissolved in DMSO four days after culture initiation, and 0.1% bovine serum albumin, and 
cultivated for ten days by the 37-degree C C02 incubator. The culture medium which contains a trialcompound throughout 
[ this culture term ] was exchanged twice. Then, the cell was washed once by PBS, p-nitrophenyl phosphoric-acid solution of 
6.7 mmol/L of 1 50microper one well L was added, and it was made to react at a room temperature for 15 - 30 minutes. The 
reaction was suspended by putting in NaOH of 1 mol/L of 50microper one well l_ and the absorbance of 405 nm was measured 
with the microplate reader. The amount of generation of p-nitrophenol was calculated from the absorbance, and ALP activity 
was searched for. Measurement of the effect to the amount of DNA of a trial compound followed Fratzl-Zelman's and others 
approach [Bone, 20, and 225-236] (1997). That is, after growing a cell by the same approach as ALP activity measurement, it 
washed by PBS and was made to freeze at -20 degrees C. The cell was taken out to the room temperature, Hoechst33258 
solution of 5microg/mL of 50microper one well L was added, and fluorescence intensity was measured with the microplate 
reader (excitation light 355 nm, fluorescence wavelength 460 nm). It asked from the calibration curve which produced the 
amount of DNA using the cow thymus gland DNA. 

[0044] The result of having compared differentiation promotion activity in the ALP activity per amount of unit DNA is shown in 
drawing 2 and drawing 3 . The numeric value is expressed with the value when making the maximum activity in BENIJIPIN into 
100%. BENIJIPIN, nifedipine, diltiazem, verapamil, and amlodipine promoted differentiation of osteoblast on the concentration 
dependence target so that clearly from drawing 2 and drawing 3 . BENIJIPIN promoted the ALP activity per amount of unit DNA 
from low concentration, and showed high activity. On the other hand, nifedipine, diltiazem, verapamil, and amlodipine took effect 
by high concentration, and those activity was almost equivalent It was shown that calcium channel antagonism and osteoblast 
differentiation promotion activity have correlation from the result of an example 1 and the example 1 of an exam also between 
the calcium channel antagonists from which structure differs. 

[0045] The example 2 of a trial: By the same approach as the example 1 of an osteoblast differentiation promotion operation trial 
of calcium channel agonist, the effectiveness of the calcium channel agonist BayK8644 to ALP activity was examined. A result is 
shown in drawing 4 . Although BayK8644 of calcium channel agonist did not affect ALP activity by itself, it controlled promotion 
of differentiation by BENIJIPIN of 500 pmol/L on the concentration dependence target, and controlled it completely by 
5micromol/L. Also from this, it was suggested strongly that it is what an osteoblast differentiation promotion operation depends 
on calcium channel antagonism. 
[0046] 

[Effect of the Invention] This invention offers the retrieval approach of the osteoblast differentiation accelerator which made the 
index calcium channel antagonism of osteoblast which can be performed in a short time. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Translation done.] 



